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ABSTRACT 

The nine units in the curriculum guide on energy 
options focus on energy from coal, the sun, petroleum, the wind, ;^ 
water, and trees; and on heat pumps, fenergy conservation, and/ 
agriculture and energy. The units arte comprised of from two to seven 
lessons. Each lesson contains objectives, approximate time, / 
procedure, evaluation questions or methods, a list of further^ 
activities, and resource information . The units, designed for grades 
K-12, are illustrated with black and whi\te drawings. The guide 
contains a list of energy curriculum materials sources. (SB) 
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UNIT I.' What Is Coal? 

• ■ • • • .■ ■ / , ■ ■ 

^ A. Onderstanding the Four Basic Types of Coal 

1. Objective^ After this lesson, student will be able to 
identify the four majdr types of coal. 
X? -.2. Approxii^ate Time; One class period. 

- ^ ' J. Fx:ocedures': 

a) teacher haQ four examples of coal and explains each. 

B. Otilizetion of.Coal , 

C. Environmental Problems . - 

D. Methods of Mining Coal ' ^ . . ■ 

E. Coal Terminology , 



Four Major Coal Types 




Coal Rank - This cla^fication is based on fixed carbon, volatile . 
matter, and heating value.^ It is an indication of. the progressive alteration, 
or^coalification, from lignite to anthracite. 

1. Lignite - the lowest rank of coal, is brownish black and has a high 
moisture content, and is used mainly to generate electricity. It is 
mined in North Dakota, Montana, and Texas. 

2. Subbijtuminoui^ Coal, or black lignite, is dull black. It is. used for 
generating electricity and space heating. This rank of coal is mined in 

' the western coal fields. 



y3. Bituminous Coal or soft coal is tfie most common coal. It is dense, , 
black, often with?well-defined bands of bright and dull material,, and is 
used. for generating electricity, making coke, and space heating. The 
^ ignition temperature is 700 degrees to 800 degree Fahrenheit* 

Bituminous coal is mined ^chiefly in the Appalachian and Interibr coal 
fields. ^ / I 

i». Anthracite, or hard coal, is the highest rank of coal. It is hard, 
' black, with a high luster and is used for'^enerating electricity and 
space heating. Its ignition temperature is about 900 degrees 
V- Fahrenheit. Anthracite is mined in northern Pennsylvania. 

* Coal Typer this classification is based on physical characteristics or 
^microscopic constituents (for eicample, fright coal, splint coal,' cannel 
^ ' yjjoal). ' ^ 

Grade of Cp'alV in general, this refers to'poal quality^lth regard to 
' use. Me^llurgical coal (or coRing coal). Steam coal is best suited 
for generating steam to produce electricity or for other purposes. • 
Low-sulfur coal generally contains .one percent or less sulfur by weight. 
Cleaned coal has been processed to reduce the amount of impurities 
present and improve tl^e burning characteristics. 

•4 ■ ,, , , • , ■ ■ 

5. " Evaluation: ^ ^ ^ 

t , . ^ , ■ . ; 

!• What is the hardest coal of the four varieties presentiDd in this 
lesson? • " 



2* Hhtch coal has the highest energy content? 

3. Which coal has the highest sulfur content? 

4/ Which coal is the most al^indant? 

5. Which coal is the rarest and most valuable of the four varieties 
presented? 

6. Which coal types are most ^fiasily mined using strip mining 
1^ techniqixes? y , j 

7. X Teacher evaluation. 

Further activities - 

1. Slides—"^ 

2. Visiting a coal mining site 

3. Burning small equal quantities of bach type of coal ^ 

4. Film: Living with Energy - Bullfrog film 

Resources - ' 

1. U.S. Geological Map of major coal fields - U.&, Geological 
Survey-Fairbanks 

2. Coal books: a) Coal Data ! A Rfef^r^nCQy July 1980, USDOE; b) 
Ener^ Future , 1979f by Robert Stobaugh 

3. Information: a) National Coal Association, Washington, D.C. 

B^ ptlllgAtlon of Coal \ 

" . \ ■ ■ ■ ■■ ■ - 
After this lesson, student will be aware of the importance of the x 
utilization of coal as an energy source^. (Heating power, generation, 
manufacturing of synthetics). 

*■ \ • 

Approx. Time: onci week to two weeks, \ 
Procedures: 

a) An introductory lesson of why coal is being reintroduced as an 
energy source. 

1 • One ton of coal is equal to one cord. of Reasoned hardwood. 

b) Students will be able to compare a mass of 1 ton of coal to one 
cord of hardwood*. / 

\. Experiment: students will detennine the cubic footage of 
one cord of wood. ^ ^ ' "] " 

2. Students will weigh one cubic foot of dry wood and, 

• therefore, wiir" determine weight of one cord of wood. . 

3. Same procedure wj.ll be determined for coal. 

c) Students will be able to compare heating qualities of coal vs. - 

wood. y ' 

" 1. Experiment: students will weigh out proportional amounts of 
coal and wood in order to learn burning qualities and 
quantities needed' to heat water to the boiling point. 

d) Students will be able to understand the various layers in- soils. 
1. Experiment: students will go on a fieild trip to see soil 

layers. These can be obsex^ved at an. excavation site or 
along a cut bank in a stream or road^r. The teacher can 
explain the coal is founa in layers in soil al9o5 

Evalu^lition: ^ u *. 

a) Students will be able to determine for themselves what is best 
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utilization of coal for future refereace. 
b) Teac^^ evaluation. 

Further Activities: . ^ , 

a) Slides ' 

b) ' Bar graphs uaing opaque projector 

c) Individual or group problem solving ^techniques 

Resources: 

Coal books: a) goal Data; A- Reference , July I98O, USDOE: b) £nergY 
£utiu:fif 1979ff by Robert- Stobaugh; c) Supp;Lemenfcflrv Energy SQurces. by 
Amoco . * ' 

C. t;t^vironme ntal Problems ^ \ 

After this lesson student will be aware of the importance of ^ environment 
problems. - * 

Approx. Time: one week to two weeks. 

■ . • ■ •■ ■ ■ 

Procedures: 

a) An introductory lesson of why coal has some environmental 
problems. ^ ; - 

\.\ Experiment: students will burn coal and wood separately in 
a contained area. Determine sulphur smell and pot ash.. 

2. Experiment: situdents will burn approximately equal 

quantities of coal and wood in a confined area to determine 
which has the- most heat and which sample 'burns the longest. 
Determine which gives of f the highest Initial amount of heat 
and which sample burns longest. 

Evaluation: 

a) Students will be able to determine for themselves what is best 
from an environmental viewpoint. ^ 

b) Teacher evaluation. ^ 

Further Activities: . 

a) Individual or group problem solving tecnnlques 

b) Study of black lung disease ^ , 
o) Study of power plants • , 

d) Study of acid rain 

e) Study the Cl^an.Alr Act of 1977 % 

I 

Resources: * 

Coal books: a) foal Data! A Reference ^ July I98O, USDOE; b) finfirgy 
Fpture y 1979, by Hobertnstobaugh. 

. ^ D. Methods of Mining Coal 

c 

After this lepson, student will be aware of t\i% various methods of 
mining coal^ ^ . 

Approx. Time: one week.^ ^ . ^ 



3. Procedures: \ 

a) ' An introductory lesson of various methods of mining coal 

1. Teacher will explain^^types .of mines by showing slides and 
piciures. 

a) A drift piine is driven horizontally intt) coal, exposed 
or "accessible in a hillside. 

b) A shaft ^ine is driven vertically tothe coal deposit. 

c) A fllope yqi.y ie is driven at an angle to reach the coal 
deposit. \ 

^ d) In a r^Q^-ariti^P^^^ft^^ miriinfi ^XfilLfim. tb© most common ^ 
methqd, the mifie roof is supported by coal pillars left 
at regular intervals. Rooms are places wbe^e the coal 
is mined; pillars are areas of coal left between the 
rooms. , 

e) In a j-oni^all ^ij^np^ pyatem y large sections of coal are 
removed and no pillars are left to support the mined 
out areaSff the caved area (gob) compacts and| after 

. * initial subsidence, supports the overlying strata. 

f) A ahoptwall mining avatem in general, combines 

. ro<»n-*and- pillar operations with amall--sized longwall 
operation. 

g) Xn an open pit, mine the top layers of soil 
(overburden) are removed to expose the seam of coal. 
The coal is then removed and the overburden placed back 

^ in the open pit. 

J*. Evaluation: 

a) Student can determine and be aware of what types of mines are 
present in thel^area, if anyl 

b) Teacher evaluation.^ 

* 

5. Further activities: 

a) ' Field trip 

b) ' Films , 

c) .Individual or group problem solving techniques _ 

6. Resources: ' 

a) nnderground Mining Equipment Manual . 1978 

• ■ /> ■ 

E. pont Tftrmtnology 

jam - British thermal* unit. A measure of energy, it is the amount of heat 
needed to raise the temperature of one pound of water by one degree 
Fahrenheit. • A BTU is a convenient measure by which to compare the energy 
content of yarious fuels. 

QpPLl Analysia - determines the composition and properties of coal so it oan be 
ranked and used most effectively. Four major rankings: 



1 . Proximate Analysis 

2. Ultimate Analysis 

3. Ifeating Value 

M. Other tests J^2 



proximate Analysis - determines on an "as-received basis" the moisture 
contelit, volatile matter (gases released when cc;^al is heated) i fixed carbon 
(solid fuel left after the volatile matter is driven off), and ash (impurities 
consisting of silica, iron, alumina, and other noncombustible matter). The 
moisture ckntent affects the ease with which coal can be handled and bilirhed. 
The amount of volatile matter and fixed carbon provide quidelines for 
determining the intensify of the heat produced. Ash increases the weight of ^ 
coal, adds to the cost of handling, and can affect the burning 
characteristics. 

pi^imate Analysis - determines the amount of carbon, hydrogen^^ oxygen, 
nitrogen, and sulfur. , / 

jjeat^lnp; Value is determined in terms, of BTU,^ both-^n an "as received basis" 
(including moisture) and on a dry basis. / ' _ \ 

Qther Tests - include the determination of the ash-soft^Mng temperature, the 
free- swelling index (a guide to a coal^s coking characteristics) and the ^ 
Hardgrove grendability index (a measure of the ease/with which coal can be 
pulverized). In a petrograhic analysis, thin sections of coal are studied 
with a microscope to detero^lne the physical composition of coal, both for 
scientific purposes and for estimating a coal's coking potential. 



UNIT 11. Solar 

A. • Solar Transmission 

B. Making A Small Classroom Solar Collector 

C. Solar Convection 

D. Solar Radiatibn 

E. Mfni-Solar Collector ^ 



A. Solar Transmission \- 

1. At the end of this lesson, studjsnt -4^111 be able to determine tbe« 
differences bel^ween solar convection, solar q^^uctlon and solar 
radiation as energy trasmissions. . ' 

2. Approx. time: One week* 

3. ProceduriBs 

a)An introduction lesson on basic solar energy* 

1. Experiment: student will take candle and ligbt it. Closely 

observing flame, be will cup bis band a safe distance over flame 
^ until he feels: the conduction of heat* Teacher will then 

explain this is a form of solar conduotivity. 
2* Experiment: student will take wire about one foot ^long and 

place in flame until be feels convection of heat. Teacher will 
then explain this is a form of solar oonvection. 
0. 3 • Experiment :^ student wiTl take band and place along side of 

^ flame until he feels the radiation of beat. Teaober will then 
explain this is a form of solar radiation. 



4. Evaluation: 



^ a) students will be able to determine for themselves what type of 
. energy transmission would be best suited for various purposes, 
b) teacher evaluation. 

5. Further activities: 

a) Field trips 

b) Films and slides " V 

c) Individual or group problem solving techniques 

6.. Resources: 

a) £nfiilg3L-Elit3iXlflf 1979, by Robert Stobaugh 

bV Su pplemen tary Energy SQuro^ bv Amoco X 

c) Solar Proleots by A. Joseph Garrison ' 

B. flaking a Small Clas aroom Solar Collector 

1. Objective: students will design a small solar collector using common 
household materials. 

2. Approx. time: One week (student projects) 
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3, Procedures: have a small group of students gather the following 
materials: 

a) small box (cigar box size) 
^b) 3 ft. 1/8" plastic hoses 

c) 2 sq. ft. of black visqiieen 

d) ' clear plastic wrap 

e) /quart jar with lid ^ . 

f) tape, glue, punch,' hand drill, 1/8" bit 

Process: , ^ 

a) glue visqueen inside box 

b) ' drill holes 1" apart on sid"e of box 

c) loop hose through box, leaving long ends to jar 

d) punch two 1/8" holes in top of water jar/place box towards sun 
; and raise jar higher than box .... - ^ 

.7 e) siphon water through collector and place "hose ends in jar, try 
to remove all air in hose 

4. Evaluation: at the end of this experiment, 8|udent will be able to 
identify the following: 

) radiation -/short wave radiation atxiking the collector is 
transferred into long wave (i.e., hS^) energy r 
Convection the difference in water laemp era ture in the solar 
"collector and jar causes the heat to move provided th^. collector 
is lower than the jar - this process is called thermal , 
siphoning. ■ . ^. 

c) Conduction - the transfer of heat from ^ne medium to another. 

The water is in close contact wiCh the tube it is circulating 
through. A% the water moves due to convection the water gains 
energy in the tube due to conduction. 

Student will correctly label the following: 

SUN ' ■ ' ■.-^---^-■■-■p--^-^^^^^^^ 

A. Radiation Collector Tubing Jar 

r* ^"ZJjon A. Radiation 

C.M)onduction .^. Radiation B. Convection 

B. Convection C. Conduction 

C. Conduction * 



a 

b) 



1. Energy transmitted from th^sun, striking our body and making us 
feel warm is an example of ___ — — _ — . ; -. — — * 

2. A wire becoming hpt when we hold it in a candle flame is an 
example of — . — — • 



i 



- Xemperatiire differences at the bottom and top of a room are due 

to r- ■ ■ • ■ • ■ ■ 

Further Actiyities: 

a) Field trips 

b) Films and slides 

c) "^Individual and group problem solving techniques 
Resources: 

a) / Energy Future, 1979, by Robert StobaUgh 

b) / Solar Proiects. by A, Joseph Garrison 

Solar Convection * - 

' /' ' "■ . ■ ■ . . , . ■ ■ . , . 

4 Objective: After this lesson, student s^i 11 understand why water 

nvects better than air, 

Approx. time: One period 

Procedure: Place one egg in an oven..se£ at 212 degrees. Place another 
egg in boiling water. After five minutes, remove both eggs, open and 
examine. 




Evaluation: 

a) class discussion on results of experiment. Concept to be 

^ understood - liquids are much better than gases (air) at causing 
heat flow from an, surf ace. ^ * 

b) teacher evaluation 



Further Activities : 

a) Field trips 

b) Films and slides 

c) Individual or group problem solving techniques 
Resources: 

a) How to Build a Solar Heater , by Ted Lucas 

b) Solar Projects, by A. Joseph Garrison 

Solai? Radiation 

Objective: Student will understand that color is an important factpr in 
solar radiation 

Approx. time: class period 

Procedure: Obtain one 3 X 5' piece of black cloth and oni 3 X S'piece 
of white cloth. On a punny winter day,' place the pieces of cloth on the 
snow. After on6 hour, have students examine and explain the results. 



. ^ . ■ ■ ' [ 

Evaluation: 

a) class discussion. Concept to be understo64 - the snow melted 
much more quickly under the black cloth because the black one 
absorbed more solar radiation. The white cloth reflected the 
sunlight. 

b) Teacher evaluation. s 

. , «* 

Further activities: 

a) Field trips - ^ 

b) Films and slides 

c) Individual or group problem solving techniques 

■' ■ ■ 

Resources: 

a) How to Build a Solar Heater , by Ted Lucas ^ 

b) Solar Projects, by A. Joseph Garrison 

Mini-Solar Collector 

Objective: Students will be able to demonstrate the abilities of 
different colored objects to absorb and retain solar energy. 

Approx. tii^^^ne week (student project) 

Procedures: Have a small group of students gather the fol levying 
materials: 

a) six 8 oz. styrofoam cups with lids • ^ 

b) six small lab thermometers 

c) six different colored felt-tip markers 

d) timer (clock) ^ 

e) graph paper 

1. students will color each cup except one which will be the 

"control" cup* u u* 

fill cups with water, cover and place thermometers through^ 

center of lid 

3. place cups in the sun 

4. record temperatures at various time intervals and plot data o 
the graph paper . . J 



Evaluation: . 

a) student^ group wiTi make a class presentation reporting data 

b) have class discussion using' results 

c) how they can be used in a student designed solar collector 

d) teacher evaluation 

Further activities: 

a) Field trips 

b) Films and slides 

c) Individual or group problem solving techniques 
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6. . 'Resources: 
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a) ppw to Build ft Solftr Heater pby Ted Lucas 



b) Energy and the Wav We Live. jbv Melvin Franzb^rg 

c) V Solar Pro lectB, by A. Joseph Garrison 



4 i 



5. 
( 
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UNIT III. Petroleum 



A, • Recovery of Oil 
^B. Items, That Use Oil 

A. Recovery of Qll 



1. After this lesson, student will understand why less than one third of 
the oil In the ground Is recovered by primary recovering methods. I.e., 
drilling and pumping. 

2. Approx. time: one week • : 

3. Procedure: . ^' 

a) teacher will Introduce the process of the primary recover pf oil 
1. Experimsht materials needed: 

A. one liter Jar / 

B. one can of motor oil ^ 

C. one finger control sprayei' (like Windex) 

D. ,#80 mesh screen 

E. one liter of course sand ' ^ 

F. one gallon of hot water ^ 
,2. Process for primary recovery: 

A. pour quart of oil in large empty Jar 

B. place sand in Jar until all oil is absorbed in sand 

C. cover suction end of sprayer with mssh screen 

D. push suction end of sprayer to bottom of Jar 

E. have students pump as much oil as possible from 
simulated well 

F. have students measure amount of oil recovered 

Q; have students calculate percentages of oil extracted 
compared to oil retained 
3. Process for secondary recoVery 

A. After all possible oil. is extracted by primary recovery 
have students pour boiling water into simulated well 

B. Have students pump as much of the remaining oil and 
water solution into a graduated cylinder 

C. By having students exam collidal suspension have them 
determine the amount of oil recovered by this secondary 

' ^ ' recover*y process 

4. Evaluation: 

« a) students should be aware of the, primary and secondary recovery 
systems 

b) teacher evaluation 

. ■ • . . • • . • . ^ ■ ■ 

5. ' Further activities: 

a) Field trips ^ ' 

b) Films and slides 

c) ' Individual or group problem solving techniques 

d) Discussion items 



19 



-13- 



ERIC 



Resouroea: / - ^ * o.* ' 

a) Arco's Elementwy School of Oil Projects ^ 
bj gnergy Melvln Kranzbers 
c) ' Q^i In Depth by Amoco " ^ 

Jtflfrifl That nae Oil . 

Objective: after this lesson, itudent will be able to identify items 
thSt^ contain oil 



Approx, time: ^ "^ V , 

a) using common classroom items, student will discuss why petroleum 
is important 'in the development of these items: 

Examples: 



1. 


Books 




6. 


Plastic cups 


2. 


Carpet 




7. 


Paneling 


3. 


Sport Equipment 




8. 


Fiberglass 


4. 


Window glass 




^. 


Vinyl 


5. 


Desks 




10. 


Clothing 



Evaluation: 

a) students should readily understand the importance of petroleum 
and Its by products 

b) teacher 'evaluation 

Further activities: 

a) Field trips 

b) Films and slides 

c) ^ Individual or group problem solving techniques 

d) Discussion items 

Resources:' 

a) oil m Depth by Amocp 
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UNIT IV. HEAT PUMPS 



Title :\ 



Heat P^ps: An Energy Alternative-; / ^ 

Concept: As the fossil fuels of tbd^aiy become increasingly 
difficult to obtain, th,^.eleotr;±j|^^^ Pump offers an 

energy efficient option^ ^ ^ 



Compression and/lleat ' \f'y'^-^ 
The History an/^jj^'rihci^Ie^^s^^ a Heat Pump 



Lesson I: ' 
Lesson II: 

tesson III:. ^ The History aff^|Princlp^^ Heat Pump 

-Lesson IV^^ Tbe-H±sfeory^-dn^^ 

Lesson V: Practical Apn^^Wti^^^ Pumps 

Lesson VI: Practical^J^ Heat Pumps 

Lesson VII: Practic?a/^Rpfel^ati!o^ Heat Pumps 



Jt^aaaon I ; Compr^ssli 




ents the principle of heat olHained 



Objective s To 

througt> cjompreiji^ ^ ^ . ^ t,; / v . . 
Ap pi^ox, TAaQhincr Time iY^Qhe period. 4-6 Jr. Sr. High 

Prooedureas / ' ^ ^ . :.7%'^-' M ■ ^ ' ' 

I. Diagra?! and, lecj^.b by teacher - to show progression of steps, what 
actually ocpwis^^Vv^^^ 

II. Audio visual filmstrip and/or short film - to illustrate same 

III. pemonstrgti^;^? hands on experience 

^ , fiask%ball- pump - feel heat being generat<ed on needle 

FirW syringe - low kindling p</int allows biu^ning to occur 
; 12 yvolt .compressor - monitored for cylinder head temi)jBrature 
f^"^ and temperature discharged 

^valuation ! Same or next day quiz (oral or written) 

fupther Afitlvltiea s Individual or group projects, reports, problem solving 

BeaQurcea s materials available 

Prentice-Hall. supplies - fire syringe ^ 

Bullfrog Films: Riil LQoaelv'a Heat Pumo 

Compressor can be obtained at automotive stores, hobby shops 

H ^eaaon li s The History and Principles of a Heat Pump 

■ . ■ ' , ■ ^ ' . . ' - . "> " . 

Grade Liarvela; 4-6 . 

■ ... . , . , 

Qbjeotlvea ; students wiH: 

1) describe the development of the heat pump, 

2) dnaw a diagram of the heat-energy flow principle . 

3) apply the heat-energy flow principle to the process of the heat 
pump 



Jinas 2-3 instructional periods 
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1) difiouss the relationship of the refrigerator and the heat pump 

and how John Corrie ^ind Lord Kelvin both used this saae 
« principle: compressed gas (air) causes temperature to rise 

.2) assign homework task: "have students examine the freon systems 
used"^ in their refrigerators v U 

3) *. discuss the principle of heat-energjr flow: heat energy will 

flow naturally from a warmer area to a cooler area 

4) draw a diagram of the heat-energy flow - use chalk board or 
overhead projector 

5>' . have students copy and label^ the heat-enerisy flQW diagram 

6) \ make a dit;to of ' a diagram of an air-to-air heat ^p 

7) , have students compare the diagrams of the heat-energy flow and 

the air-to-air heat pump 

8) discuss how the heat-energy flow principle is used in the heat 
pump 

9) discuss what happens when the heat pump cycle is reversed 
(refrigeration) \ 

evaluation can be made by: ^ ^ 
use of an oral teat 

use of a written test (includi,ng diagrams) 
individual projects 

teacher evaluation of materials ^ 



pvftluation: 

1) 
2) 

3) ^ 

/ 

purthQP Activities: 



1) have students do research papers on John Gorrie or Lord Kelvin 

2) have ^student? do reports* on the refrigerator or the heat pump 

3) have a heating specialist" speak to the class 

4) visit a facility that uses the air-to-air heat pump. 



pesQurcQs: 
1) 

2) 



Leaaon III: 
Objectlvea: 



Hftat Pumpaf an EfflQ j^^nt Heating and Cooling Alternative, Dermot 
McGuigan, Garden Hay Pub, Ctf, , 1981 ^ ^ 
Center for Energy Policy and Research-, New York Institute of 
Technology, Old Westbury, H.Y. , 11588 

History and Principles of the Heat Pump ; 

-students of today need to become aware of the need to 
conserve and use more efficiently the electricity they all 
use. As future homemakers, they need to know the various 
ways to heat a home and to havje a little understanding of ^ 
the basic principles, involved. This lesson is designed to ' 
provide this information and to show where and bow a 
potential home builder or home owner may obtain facts and 
figures to use in making a decision about heat. 



Approx. Teaehlpg Time: 



2-3 days for 4, 5, 6th grade 
2-3 40 min. periods for 7-1 2th 



>ade 



Procedures: 
1) 



group discussion 

preceed this lesson with questions and surveys concerning heme 



heating cost0, the types of fuel commonly- used, and. create i> - 
Intoreot by relating to^puGehold budgeting 
motivation ' % ' 

post .Uiil^beled drawing of ' a heat pump and Inltla^te contest to 
name this "mystery" heat source. Winner will be awarded free ^ 
time in accordance with class reward system. One week or less 
Is enough time r 
class work 

a) after naming or Identifying the heat pump, keep mood of a 
mystery <*• more or less depending on age group of students - 
and assign research from: 

heat pump companies 

community resources -> I.e. , area englneersf users If 
possible, home and/or companies 
teacher prepared data 

b) presentations 

hand out sheet of schematic of heat pump and label together. 
Keep theory discussion basic and simple. Discuss: 

1) any data received can be discussed and placed In an 
interest center 

2) If possible, make a field trip to a home or buslne^ 
which uses a heat pump. If not. Investigate the 
possibility of obtaining a small unit to place in class 
and to demonstrate ^ ^ 

teacher decision will be necessary in choice of written 
work, true/false, find the error or Just a point system for 
research accomplished. Grade level, maturity of student to 
understand this concept and materials available will affect 
degree of evaluation practical. As a goal, the following 
facts should be covered: 

a) the heat pump and the refrigerator use the same 
principles, compression of a gas to cause its 
temperature to f ise ' 

b) T.G.N. Haldane made the first heat pump in Scotland in 
1926. It used electricity for power and extracted 2 to 
3 times the energy his heat pump used. It was used for 
homes up through the 1950*8 and I960* s but compression 
problems resulted in limited sales 

c) the OiX Embargo of 1973 resulted in sudden investments 
to improve alternate methods to he^t homes and 
corporations. This brought renewed interest in the 
beat pump and the fact that lt«4^kes more efficient use 

- of the electricity it uses ■ 

d) beat pumps multiply heat. The compressor raises the 
low temperature heat to a temperature tha^^can be used 

r for heating. Specifically, in the summer^ the pump 
removes heat from the interior of a building or home 
and discharges it outside (air conditioning). In the 
winter, it does the opposite, extracting heat from the 
outside and pumping it into the building. It is more 
efficient than conventional electric heating because 
the heat pump can produce up to 3 times as much output 
in thermal energy as it receives in electrical input 



CftiBBiflntflt 
1) 



2) 

3) 



f ^ • 

this oonoept uoeo ba&io principles, but ooroprehension by the 
studento wlll^ bq determined by their sophiatioatlon and 
experience. The teacher muot determine the depth of study 
practical tc inform hio/her students about this heating option 
the ingenuity of thejteacher can motivate interest whether a 
mystery approach, a^nce fair display, space age needs, format 
be used 

the accompanying schematise can be used to make a transparency, 
dittcs, a poster, a game board and can be oolor coded to assist 
in understanding its operation 



Rvt^f^nded Anfcivittea! ' 
make use of all and any community resources. Ideally, a small unit 
would be obtained and used for demonstration. 



As other options are investigated, compere and display. 



1) 



CALMAC Manufacturing Co. 5) 
150 .BRUNT ST. 
Englewocd, N.J. 07631 
(makes water source heat pumps) 



Poster - Rnaryv Search 
N.S.T.A. Publishing 
1742 Conn. Ave. N.W. 
Washington, D.C. 20009 
($5 and $2 postage) 



2) 



3) 



CARITIER Air Conditioning Co. 6) Book: flftflt Pumpn - fln RffiQient 
CARRIER Pkwy. Hflflt i ng and Coo,UnK A l twnat l Ye i 

Syracuse, N.Y. 13201 Dermot McGuigan, Garden Way Pulr. Co. 

(make 6 models of the weathermaker) Charlotte, Vt. 05445 §1981 



P.O. Box 621 
Oak Ridge, TN. 



FEDDERS Corp. 7) 
Wood bridge Ave. 
Edison, N.J. 08817 
(makes water and air source) 



FACT SHEET: DOE/C5-0088 May 1979 
HRAT TOMPS 

U.S. Dept. of Energy, 
Technical Infor. Center 



if 830 



4) GERVAIS -Equipment 
9295 Fargo Rd. 
Stafford, N.Y. 14143 
(water source heat pumps) 

jLeflflon IV , History and Principles of Heat Pumps 

Qhjftntlve s to inform the students of both the developmental history and the 
I operational principles of the heat pump system 

TiniQ Line : Min. 8 hrs. Jr. High and High School (teachfer discretion) 



prpcedurea: 
1) 



lecture by instructor incorporated with reading assignments, 
audio visual aides and use of guest lecturer with expertise in 
the area of heat pumps 



2) have otudonta draw and label the boat pump oyatom which would 
Inoludo ^iou diagram and a brl^f explanation of what oocuro 
within thereat pump astern, Eaot^ atudont oould complete a 
written and/or oral rooprt on the hlatorloal algnlflcanco of tho 
heat pump ayatm . n> ^ - . » 

Evali^fitlon ! written or oral testa and teacher evaluation of atudents* 
performance and ocmprehenslcn 

Further Activitiea ! Individual ri)ports on an IndiBptfer study of operational 

principles or on plonper Individuals In the field of heat 
pumps / y 

peaourcea; Energy Future 

Published by Bal la ntlne Books 

Edited by Robert Sitobaugh and Daniel Yergln 

Heat Pmnpa 

U.S. Department of Energy 

P.O. Box 62 ^ 

Oak Ridge, Tn. 37^30 • 

Bullfrog Fllma y ^. 

Oley, Pennsylvania 19547 / ^ 

Lesson V , Practical Application of Heat Pumps 

Qb;^eotlve 2 to provide the students with Information on the uses of heat 
pumps and what It means to their environment 

yime ^ir^e : Min. 8 hrs. Jr. High and High School (teacher discretion) 

Prooedurea! 

1) text readings, lecture, read any and all state or federal heat 
pump project reports, audio visual aides and possible lecture by 
experts or researchers In the field 

2) have students^Bnalyze the practicability of the Installation of 
the heat pump ..system In their ^ own home complete with a material 
and cost analysis. Students oo^uld also write a report on the 

' efficiency of the heat pump system versus standard fossil fuel 
^ systems * \ 

^validation s Each teacher should gear suggested activities to the class level 
without a great deal of technics^ Jargon. Written or oral testa 
and teacher evaluation^ of students* performance and 
comprehension can also be used to evaluate lessons. 



Further Aotlvltiea s Individual research and reports on experimental activities 
In the field above and beyond standard practices. Have students 
poll and report on a croaa aectlon .of private owners In the area 
using heat pump systems ' 
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Pujbllahed by Ballantlno Booko ^ ' « 

Edited by Robert Stobaugh and Daniel Yorgin 

JHfint PuttPfl 

U.S. Department of Energy 

P.O. Box 62 

Oak Hidge^ TN. 37830 

Rvaluati on of Water Sourcea Heat PumPa for the Junoau. 
Alnnkfl A^oa 

Afkaka Power Adminiatration 



JLflflaanja. Practical Applications Of the Heat Pump 
flbJeotlYe: 



Information previa^ in this leoson will ahow how and where the 
beat pump is presently being uaod| the advantagea and . 
disadvantagea it offers, and its future potential use. 



Approx. Tenohlnpt Time: 



prooedurea: 
1) 



2*-3 days 4, 5| 6 th grades 
^2-3 MO min, periods 7-1 2th grades 



Group Discussion - this lesson should tollw within one or two 
weeks of Lesson I. After the initial investigation of the 
history and basic principles of the heat pump, a discussion can 
be suggested concerning the practicality qf using such a system. 
Students may be assigned to gather inforntation. The teacher 
might pre«record a cassette or two for the listening center 
covering the following points of information: 



A) 
B) 
C) 



D) 



there are several heat sources used: air, water (well 
water, surface water, sea water), solar, earth energy 
the installer chooses the available and most econcoloal ' 
source to use 

a survey might be made of local home owners and businesses 
to determine Aise of the heat pump and wbioh kind. This 
should be recorded in graph/survey form ^ 
advantages of this system include: 



\ 



!• —the heat pump is cheaper to operate when its cost 
effectiveness has been studied in advance and is most 
efficient when required to raise the least number of 
degrees of temperature 

2, ~one heat pump provides both heat and cooling using 
only one system of distribution 

3, ««-a heat pump is clean and safe 

4, --a heat pump can be made to use any constant supply of 
low grade heat ^ 

£• disadvantages of this systen include: 

1, the initial cost can be 25$ or higher than an oil or 
gas furnace 

2. some units are noisy. Care must be taken in selection 
and placement of a unit 

26 ■ 
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3. there Is some question of the continuing ability of the 
unit to reverse its process from warm outside weather 
to cooler I out side weather and accommodate its need. 
Extreme differences in olimate decrease the pump's 
efficiency ^ 
' F. continued future use of the heat piunp seems pontlngent on: 

1. the part of the country you live in (a warmer climate- 
requires less Vork" from the heat pump, where the 
difference in outside temperature varies wit.hin 20-30 
degrees from summer to winter) 

2 • whether; installation is to be in a new home or business 
or refitted (larger ducts are needed in this system) 

3. the improvement in the compression mechaniism which has 
provided some problems of noise and breakdown ^ 

U. a lowering of the installation costs of this system' 

2. information recording: 

a poster may be added to the display cenjber listing the facts 
obtained from listening to the tape(s) and the discussion. 
Individual notebooks or. folders shoul^ also be added to. At 
this point, some opinions should be forthcoming. These also can 
be recorded 

Evaluation r 

teacher Judgement must determine suitable assessment of understanding 
student has achieved. Care should be taken in level of difficulty 
• selected 

Comments g it Will be very helpful to obtain pamphlets and booklets about 
.heat and energy conservation, heat pumps, and comparative 
infwmation from homeowners and businesses who/which use heat 
pumps« A local distributor, if there is one, could assist 



1. 



2. 



Federal Bldg. 3. Book - Heat Pumps - An Efficient 

Fairbanks, AK 99701 Heating and Cooling Alternative 

(presently using heat pumps Dermot McGulgan 
for heat and air conditioning) Garden Way Pub. Co. 

Charlotte, Vt. 05445 6 1981 



Juneau Experiment 4. 

Dept. of Energy Report 
DOE/CS-0088 May 1979 
U.S. Dept. of Energy 
Infwmatlon Center 
P.O. Box 62 
Oak Ridge, IN. 37830 

;.esaon VII , Practical Applications of a Heat Pump 

j4Q3tfilfl: 4-6 



Public Librai^ or nearest College 
Library 



iihiflfiJiixfia: students will: 

a) list the types of heat pump i^stems 



b) decide which typo of heat pump is best suited for use in 
^ different geographical eu'eas of the United States 

~ c) decide if the heat pump is a feasible energy alternative in 

their geographical location ' 

iilttfts 2 instruction periods 

. . . , ' ■ . -A ■ ' . " . • . 

1) discuss and make diagrams (on chalkboard, overhead projector 
dittos) of the three most available types of heat pumps - a) 
air-to-air, b) watei*-to-air, c) ground-to-air 

2) discuss the looJtions in the United States where these heat 
pumps are used 

3) discuss the climates of these locations 

4) have students Infer why a certain type of h^at pump iOTbetter 
suited to each region 

5) have the class debate and reach a concensus as to which type of 
heat pump would best be suited to use in their location 



further Activities: 

1 ) visit facilities using the different types of heat pmips 

2) make a map of the United States showing where the different 
types of heat pumps are being used 



pesQurcea : 



Heafc Ptunps , An Efficient Heating and Cooling Alternative / 

Evaluation of Water Source Heat Pumps for the Juneau, Alaska 
Area, Pacific Northwest Laboratory, Richland, Washington 99352 



UNIT V. Conserving Energy 



ConoQPtfl s Energy can be conserved by being selective In chooslnis design 

and materials to buUd a new structure, by upgrading an existing 
structure, and by re-exaolning- our dally use of energy 

resowces.: , > •. : 

■ /' . .... ^ . 

' ' /' - ■ ■ i ■ • ' 

Lesson I: '/ Chd.cei Available In Design and Materials for New 

/ Construction 
Lesson Ilr/ New Construction Alternatives 
Lesson HI: Retro Fits and Upgrading of Existing Structures 

Lesson IV: Consumer and Individual Use of Energy ^ 

Lesson V< Consumer and Individual Use of Energy 

Les pon I : Choices Available in Design and Materials for New 
Construction 

Qb^QGtive : this lesson will show examples of new and old building designs 
and information about various types of materials, (their 
characteristics and strengths) currently being used In new 
constructicn to make best use of energy efficient goals. 

Addpox, Te aohlng Time; Grades M, 5, 6 3 djays 

Grades 7-12 1-3 periods 

procedures: — 

1. make use of audio visual materials to snow students: 

^ a) designs in solar heated homes, wlnd-generated-powered homes, 
earth enclosed structures, super->insulated buildings - A 
Building m the Sun, ih^ Solar Frontier Log HoMae> (Bullfrog 
V Films) 

b) examples of buildings designed for specific climates and 
N specific purposes— see enclosed sheet 

c) several stages in the construction of a building designed to 
conserve energy and to be energy efficient 1 pulleying the 
polar Home ^ U.S. Dept. of Energy 

2. Initiate student research from: 

a) the school and/or local library 

b) local architects and engineers 

c) building supply stores 

3. present teacher lecture using information obtained from adult 
brochures and books and Incorporate discussion with student 
reports of their results and findings. Be sure the following 
points are covered: . * 

a) a 'wide variety of designs and materials are ayailable for 
use by the potential builder for homes, businesses, schools 

b) information and advise are ^Lfift available from state, / 
federal and cooperative extensipn agencies 

c) the new builder must plan well to make the most efficient 
uses of the energy avalla,ble in his area - he must conisid 
the structui?e best suited for his climate, his budget, the 
purpose for the structure 

d) a great^vings is possible by ^dolng all these things 



pvfliuftfcion s oral and writjtten evaluation by students of information 

unoovered* For teacher, consider whether more A.V. might help 
illustrate this topic 

. \ ■ ■ - : 

Cofnmenta' 2 if information is liMted, a teacher prepared transparency 

coupled with a speaker might assist in presenting information 

jgxtendlnij AQtlvltiea z community resources such as energy off ices or the 
Chamber of Commerce might combine with student research to 
present an evening program for parents 

JieflQwroea: . * ^ \ 

Bullfrog Films: ji Rutidtpg m the Sun ^ solar and architecture, 

Oley, PA 19547 

yhe Solan Frontier - solar homes in the Canadian sncwbelt 

]jQ g Houaa - detailed view of a modern log house under construction 

Books: ^arth Shel i^ftrpd Houalng Designs prepared by the Onderground 
Space Center, University of Minnesota 
Van Nostrand Reinhold Company NY 1978 



Pamphlets: Local EKension Service 

"Building The^Solar Home" - U.S. Dept. of Energy, Report #2 
June, 1978 HlJD«PDH-296-l 

«Math In Energy" - U.S. Dept. of Energy, Aug. 79i H0D/038iH-02 

"Networks: How Energy Links People^ Goods, and Services"— June 1979f 
DOE/CA/3841-1 . Y V 

j^epaftn II ! New Constriiction Alternatives 

a. Materials 

b. Design/Bjiildlng Techniques 

Objeotlve ! To provide the students with information and an understanding of 
what is aVallable^ and how it can improve their environment and 
the retardation of energy consumption in the world today. 

' - \ ■ ' ■ • • ■ " • • ' ■ . • ' - * ■ ■ ■ 

Time Line! Min. 10 hrs. 

^.eyel ! Jr. High and High School 

Prncftdurea: * ^ 

Lectures, readings,' field trips, audio visual aides and guest lectures 
by experts in the field. 

In addition to the information gained by the above methods and Input, 
students could conduct- Interviews and reports^n new construction within 
their area and contrast it in report form (written or oral) with the 
alternative methbds they are learning about. If the course is a 



vooatlonal class, have students construcit a nail section using the new 
naterlala and building techniques. 

Evaluation ! Tests, cral discussions, teacher evaluation of reports, 
comprehension level of students and oral discussion. 

Have students conduct a cost analysis on naterlals available and what 
the cost differential over traditional materials used In construction 
would be. 

Reaouroefl g The Enengv ^Rf f inlent ConntPUGtlon Manual, A Handbook for 

Builders and Developers, North Dakota Energy Extension Service 
Program. ^ 

"Vapor Barriers for Log Houses," Building In Alaska (reports). 
Cooperative*^ Extension Service, University of Alaska. 

Designs of Rocf s for Northern Residential "Construction 

Alternate Details for Northern Residential Construction 

Bullfrog Films, Oley Penn. 

1. Hmi fcft geep the Heat in Your House' 

2. Loiy Hcuae ^ 

Earth Shel<i<^t>ftd Hous ing Deaign, The Dndergrbund Space Center, 
University of Minnesota. 



MATERIAL 


FORM 

I 


ADVANTAGES' 

• 


DISADVANTAGES 


R- 

VALUE 

PER 

INCH 


u. 

VALUE 


SPECIAL NOTE 


Fiberglass 


Loose fill 
blankets, bats 


Inexpensive, fire 
resistant 


Particles can 
irritate skin 


3.3 


.30 

/ 


Gives off odor 
when damp 


Polystyrene 


Rigid Board 

• * 


Useful for below** 
grade floors 


Highly combustible 


3;4 




Easily dented 


Cellulose 


f- fill 
Loose Till 


Permits installation 
through small holes 


Miict Ha tmatAH fnr 
iviusi iio iioaiou lur 

fire resistance 


3 J 


.27 




Urethane 


Foamed in 
place 


Highly efficient 

Excellent for 
exterior walls: 
.fire resistant * 

Best Insulation 
efficiency . . 


Can leak through loose 
wail boards or other 
openings 


6.25 to 
8.25 


.16 to 
• 12 


Requires 

professional 

installation 


Urea 

Formaldehyde 

Celotex • 
Thermax 


Foamed in 
place, rigid 
when dry 

■J 

Rigid Board 


Can leak through loose 
wall boards or other 
) openings.' . 

1 '. " ■:, -••'.\---r --^'"".:f-r':'^- 
If used on outside of 
exterior wall, may not 


4.0 to 
7.2 


.25 to 
.21 

.138 


Requires 

professional 

installation 

Both sides foil 
faced * 



'Styrofoam : 



: Rigid Board'v^';^ 



BMt insulation7': 
for underground 
and foundation * 



allow wall to dissipate 
moftture . :1 '. " 



&0 - • • • .20 Beet insulation • : 

•for unden^umi 
or foundation V 



Venniculita Loose fill T . Hollow core . . ; 

Perlite Looseflll T' ' Hollowcore - : \ 

blocks, small ' 
spaces- 



Low efficiency' 

• r .-.-M- ■• •** 



Low efficiency 



2.0 
2.7 



.37 



Absorbs moisture - 

• ■ ■■ .* • "7 V^^'-i* 

. . *. , - • 

... - < 

Absorbs moisture 



R Value - a materials ability to resist heat flow or heat loss. - : • 

. . R - n example: Fiberglass R 3.3 • 1-t-.30 - 3.3 ■ : v , . ; . • 

" ... ■ - . : . " ' \. " r ** ■"* - ' ■■ 

U Value — the amount of heat (BTU s) that passes through a square foot of material each hour for each degree of 
temperature difference between the inside and ouuide. The U Value is the reciprocal of the R Value. 

U« 5 example: Fiberglass U .30-1 -r 3.3- ,30 . ! * - V ^^^^ • 



BTU — British Thermal Unit - the amount of heat required to raise one pound of water one degree of Fahrenheit * 
temperature. " 
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_fl«cyc/» to 

. • 7: DIVISION OF ENERGY & POWER DEVELOPMENT 

..r.:.:\.l . r^^; ; ALASKA ENERQY EXTENSION SERVICE '.^ M ^- - --'■-■^ 

M FLOOR^IUUlckAy BUILDINQ,338 DENALI STREET. ANCHOR^^ 



EKLC 






Thick nau 
Un.1 


Trant- 
mitianca 


WaiQht/Araa 

(Ib/<t2) 


Thtfmal 

CNpantion 

(<*F'ii10r° 


Eaia In 

Handlino 


Str«nqth 


Shaat Slia 

(ft.) 


n«fnArks \ 

V - 


Watir whita oiau 
"Solatax" <A8G) 


0J25 


0.00 


1.60 


d:^47 


Poor 


Qodd <tampar«d) 


2, 3, or , 
4 m8 


Vary durabtal 
no dtpruclttton 


Float Qtait 


0.145 


0^4 


4 ISA 
1.50 


MAt 


Poor . 


Qood (tamparad) 


••Mo 


Vary dufrtjfa* 1 
no dtgradition 


WifKlow glait 
<ASG SS Luttro- 
0laial 


0.090 


0J91 


1JK) 


0A7 


Poor 


Poor(non« 
tamparad) 


4x7 


• '.Fragila' ■•' ■ 
. - *• • ■ 


Sun lit a Premium 
II (Kalwall) 

Fllon w/Tadiar 
|Vlttfx>n Corp.l 


0.040 


0^8 
036 


0^ ^ 
0:2s 


2.00 
2^ 


Excallant 
Vary good 


Vary Qood 
Vary good 


4 or 5 
wUth rolls 

4.25x16 


Maximum tamp. 
300OF 

Maximum tamp« 
300OF 


Plaxtouard 7410 


7 mil 


0^ 


0.053 




Fair 


' Qood 


4x150 

roll 


Maximum tamp« 
275«F 


Tadlar 

tOupom) 


4 mil 


0^5 


0.029 


.2JB0 


Fair 


Qood, soma 


up to 633 

MiMth mil 

(64 in.) 


4«6 yaar llfattma 
at 150^F 


Taftoo FEP 100A 
(Oupont) 


1 mil 






6^ 


Poor 


Fair, not for 

axtartor 

glazing 


4.83wkjth 
roll (58 in.) 


Maximum tamp, 
300OF 


SiM«icut 300 0.126 
Acrylic (SMadlow Inc.) 


0J03 


. 0.77 


4 


Excallant * 


Vary good * 


9Wida 


Maximum Sarvica 
tamp. 200°F) 


Ucitt Acrylic 
(Dupont) 

Tuffsk-TWinvMtl 
(RhomftHaBt} 

' • ~> ■■ \ .*.* 
A«v«*taSOP* ; 
(Cyro). 


0.125 

. , ** • * . ' ■• 

■*\ 


0.92 

. Equiv. 
to 0JB9 ' ' 
for 1 teyar 

\ \ Bquiv;;*;;.-' 
- .-for 1 Ityar 


0.73 
0^ 

^•60 : ; 


4 
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Vary good 
Vary good 

VaryQobd ' 


Vary good 

High Impact ; 
itnHwith fatloua ' 
- cracking * * v . 

-'^toocTTi^;^^ 


4XIS 

4k^^' 

• . • ■• 

'"6X8; 


Maximum tamp, 

aoo^F 

6% reduction in 
v.* transmittanoa .* 
. oMfSyeart , ^ 

MextmumTempT 


Sufvlitt ' \ 
. Imutatad P^n«ls 
(Kahwaltl / / 


. • : \ 


; Cquiv. 
' to 0.88 ' 
;for 1 layar 




• J. • - 


' * , Good' " : 'v. 


4x14 


; Maximum tamp, ^ 

V 3ooop . . 


8ol«r<3lMa 
Panfltt(ASQ) 




Equiv. • 
to0.fiO 
for 1 layer 


43 ^ ; 


0.47 : 


Poor 


> - Qood ^^•■'•^'Vii.:-'-. 

• * '\ ^. ; V ' ' 


aor4x6 

3or4x8 

. . 


. Very durable * * 

...1 •.7.^ V , *■ ^V 


Ragular . 
Potyothyiaiw 
(untraatad plain). 


1r5.2. 

4,8,10 

mil 


90% 
Oiffund 






Vary good 


Mutt b« ttratchod 
tight or inflated 
for itrangth > 


3' to 40' wUa Has a tandancy , 
50' or 100' to split on tha - 
rolls fold. In^ihadad 

. .. aiaaithitmataflal 



will teat 2 yeera 
or more. : 



Vinyl Film 



43 mn 



90«S« 
Cieer 

Diffused 



Very good 



4H' 

6* " 

Clear Only ' 
r to 40' 
wkle 



Oiffuaed-ligln 
wklar than & ar« ^ 
fabricated by ' 
aiactronic aeeling 
and may be * 
ordered In Widtha 
fromrto40' : 



OEPD^4^M7 



■ ■ ■ / flacyc/e i» a friend 

DIVISION OF ENERGY & POWER DEVELOPMENT / ^ 




, , ALASKA ENERGY EXTENSION SERVICE 

atti FLOOR, MACKAY BUILDINQ. 338 OENALI STREET. ANCHORAGE, ALASKA 99601-2681. (907) a76«08 



erJc 




( Sou+Vi ^Acma Aiof^C 



f oa.m Bc^ds Prevent 
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BEST COPY AVAlli&LE 



j^jgaAOllJJls Hotroflto and rOpgrading of Bxiotlng Structure? 

jahJfiQtlYflflS Provide information about how proaont atruoturoa oan b© improved 
to4aaxlmlze energy conaervationl f 

XXjoA* Two teaching porioda. Level ^«**6 gradea. . 

PrQceduroa; , 

K Dlacuaa R-valuea of materiala in building oonatruction - Tipa on 
Inaulatlne. »n Exiating Houafif Axei r. cariaon. 

2. A-V-Materiala; Overhead Tranaparency film or "film atrip, if available. 
Bullfrog Filma: Log HQuae , Living the Qpod Life. 

3. Student Reaearch library, extenaion aervice, local contractora and 
arohiteota. 

4. Student made diagrama and/or projecta. Do leaaona 1, 3b, 6: gQiefioe 
AQtivitlea in Energv^Conaervation, 

5. Student diaplaya of materiala. 
Further AQtivitlea; 

1. Interview reaource people. 

2« Evaluate their own individual home oonatruction. 

^valuation! 

1. Written and or oral teata. 
.2. Teacher evaluation of atudent materiala. ' 
Jeferencea; 

1 yhe Er^ergy- y;ff iff lent Construction Manual! A Handbook for Buildera and 
S Developera, North Demote Energy Extenaion SERvice Program^, North Dakota 
# State Onlveraity, April, 1982. 

Bullfrog Films '8l<-82 )?qw to Keg ^p^ the- Heat in Your House, 



3. Building m Alnskas Tina on Influlatlng an Exlatlng House: Axel R. 
Carlson « Onlveraity of Alaska Cooperative Extension Service. 

j^eaaoT^ IV 2 Consumer and Individual Ose of Energy 

Objective ; To show that we should investigate our daily use of energy and its 
relation to our environment and try to reduce waste. By doing this, it is 
possible to maintain our standard of living* 

^Dproirlmte T^uohina Tline; Grades 4, 5, 6 -2-3 days, grades 7-12 2-3^ - 
teaching periods. 



■Rrffflfldureat 

I. Aooign otuduntii notlvlty pardo of oxp^rlwonto that llluatrttte our daily 
wttflto of energy - .'Sgign^*^ Aotivltlefl In RnnrflV ConafirvatlQa. U.S, Dept. 
of Energy. 

II. Preoent fliiao and/pr fllmatrlpo to further ouggeot our depeodenoy on and 
inefficient uoe of our energy reaQuroea, and oome viae 
ohdicea/ftlternativea available - Bullfrog Filma - "How to Keep Heat in 
your Homea,*^ ^The Home Conaervatlon Seriea." 

III. Arrange diaouaaion groupa with atudenta reporting reaulta of experimenta 
and opiniona of T.V. preaented. 

IV. Provide atudenta with atatiatloa which atrengthen argumenta for the need 
to oonaerve our energy - Jhe Energy Winn Home BttYfiC - HUD Sept. 1979* 
Alao aee attached aheeta. 

B yftiuatiop s Student reporta, oral and/or written teata, creative thought 
about the problem and poaaible innovative aolutiona. 

ifijaafilLtfl: Adjuat number and type of experiroenta to auitability for atudenta, 
ao that experienoea meaningful to them in their environment wilV occur. 

^TtftndirffL Aotivltiea ! Student a might make atudy of energy' acurcea and uaea in 
their homed, and graph atatiatioa involved. Xhia information oould be 
combined with Leaaona I and II to form a workahop for other atudenta and/or . 
parenta. , 

BfiflQurces ! Pamphlet a: 

jgnergy. ReflQuroea ^ n^l Fnvlromnent - John Chriatenaen, Kendall/Hunt Publ. 

Co. , Dubuque, Iowa; 

jjonsftrvation -^5^ienGe Aotlvitiea in Energy. U.S. Dept. of Energy, March 
t 1980, Technical Information Center, P.O. Box 62, Oak Ridge, TN 37830; 
^ Thft Energy W ^ pA HnmA Ruver - Sept. 1979, HUD-PDR-.412{2) , Waah. D.Q. * 

20410. 

Bullfrog Filma, Oley PA 19547 

"The Home Conaervation Seriea" 

•How to Keep Heat in Your House" 

"Living the Good Life," (gradea 6 and up) 

"Toaat," (gradea 3 and up) 

"Go," (gradea 1-4) 

"New Weatern Energy Show" (gradea 1 and up) 
"Pedal Power," (gradea 3 and up) 
Extenaion Service pamphlet a, apeakera 

Amoco Teaching Aides, P.O. Box 5910-.A, Chicago, ILL., 60680, fi^ee booklets and 
pamphlets. 

j^eaaon V ; Consumer and Individual Uae of Energy > ' 



pb^ectivea ! Studeata will evaluate and^ja^tice energy conservation in their 
everyday lives. 
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^ Mileage Maker Tips 

Save Energy 

The most important single element In determining f.uel ' 
economy of an automobile Is the attitude, experience, and 
driving technique of the person behind the wheel. If you 
become a real pro and a sale driver you should get at least 
30 per cent better mileage than 8 poor driver. 

Slow down, It's one ol the most Important and practical 
things you can do to save gasoline, Wind resistance and 
povyer losses due to internal friction in the engine, and tire 
flexing, increase rapidly with car speed and require more 
energy and gasoline to move the car. . 

Here are some tips for conserving energy when operating 
< your automobile: 

Gasolina 

jr% Use gasoline ol proper octane rating. Using too low an 
octane rating (tiay cause knock. Severe knock may result in 
engine damage. Premium lead- free gasolirie is designed 
for cars that are in tune but knock when lower octane 
gasoline is used. It is also helpful where there is run-on 
after the ignition is turned off. 

Tires and Brakes 

Check tire inflation pressure at least once a month, 
preferably when tires are cold, For best mileage and for 
driving on long trips with heavy loads, inflate tires to the 
manufacturer's recommended pressures. Underinflated 
tires can decrease fuel economy by as much as one mile 
per gallon. 

Consider using radial tires. They give better mileage per 
gallon and usually last longer. ^ 

^ Makesurebrakes^areadjustedcorrectly. Oraggingbrakes 
economy. 



Driving Skills 

I Smooth, 
miles per gallon, 



can save as much as two 
to fastt jerky starts. 



more miles per gallon at 55 than at 70. 

I Keep speed constant when on the highway and driving 
conditions permit Repeatedly varying speed by five miles 
per hour can reduce gas mileage over one mile per gallon. 

I AvoklfrequentlanechangesonthehighwayJt'ssaferand 
saves gas. too. Bursts of acceleration may use fuel at ten 
times the nomial rate. 



siveiimeperiodStanddon't 
race the engine.when the*car is not moving, ^ 

pi Drive defensively. Use the brake as little as is consistent 
withsafedriving. Paceyourdrivingvi^ththetrafficflowand 
anticipate stops. Let the engine slow the car. 

9 Unnecessaryuseofairconditioningcancutfueleconomy 
esmuchastwomilespergalbn. 

Q Use your car .wisely. Drive when you need to, not 
. needlessly. 



Maintenance 

Peak energy-efficient performance in an automobile is* 
obtained through proper maintenance. A good lune iip 
can improve mileage up to tenlpercent. 

or safety and better operation, foltow the specifications 
your owner's manual. 

Install new spark plugs as specified. One misfirinc) 
spark plug can waste uptotwogallonsolgasoliner^f 
tankful. 

^ Inspect the distributor system, ignition wires and 
connections. Clean, tightenandreplaceasr^^icess.' . 

-9 Set timing to specifications. . 

-§ Check ignition advance mechanism. 

-0 Inspect the automatic choke for proper ov*''W\v 
^ Clean carburetor if necessary to remove {jum^ni 



^ Check for fuel leaks at all connection points. 

^ Check exhaust gas recirculation system tor pmpiy 
operation. 

^ Clean or replace the PCVvalve. 

Replace air and fuel filter elements. 

-0 Check exhaust system for safety. 



PresenieiBSB public setvtce, 
ft ; For BdditiomI copies CQ^tBCt 

^OCO) Amoco Educational Sufvices 
lailF Public A((aifS.MC'3705 
MBox5910-A 
Chicago. Illinois 60580 




When the Heat's On 

'Getting thi Bttt Pttfortninci Out of YouhFumici 
ind HntlngUnitli Euantiil tor Keeping Your Home 
Wirm end Comfortabia. Trimming jieatlng com wiii 

uiia you money, too. 



lniulationSavai$$$ 

Oiie of the most Important ways to conserve f uei in ' 
your home is to insuiate waiis, iioprt, ernd celiings. , 
Within a relativeiy short time, insuiatlon costs wiii be 
more than paid for in fiial savings. Because over 50 
percent of the heat in yoiir house is iost through the 
walls and ceiling, and the most heat escapes from the 
• ceilings through the roof, you'll save as much as 20 
percent of your fuel bills by installing the proper 
maximum Rvalue insulation barrier in your attic 
floor or ceiling. The savings continue in the summer 
because the Insulation also helps to retain the cool air 
inside the house and reduces the amount of heat the 
air'conditioner must remove, 

Stop die Draft 

Some estimates indicate as much as 10 to 25 percent . 
of your fuel dollar is lost through craclcs. IMeather 
stripping windows and doors and caulking all cracks 
diat provide aer leaks can prevent this loss. Most 
weather stripping is relatively inexpeiisive and easy to 
install by the homeowners. 

Storm Windows Cut Losses 
Tight fining storm doors and windows can reduce 
your heating bills by almost 15 percent end prevent 
draf ty rooms. Take advantage of the sun's heat. Let 
the sunlight warm your house during the day by 
keeping the drapes open. Then shut the drapes at 
night to retain the heat. 

Proper Humidity Insures Comfort 
Dry air robs your house of its moisture, and requires 
niore heat to keep you comfortable. With proper 
humidificatlon, most people can be comfortable at a 
much lower temperature than in an overly dry house. 
It tlie air inside your house is extremely dry, you can 
purchase a portable electric humidifier or add an 
automatic humidifier to the duct work of your 
healing system. 

\ Thermostat Controls Savings 

Wh^n your heating unit is not operating properly, 
i^'-'-k the thermostat first; It may be the source of 
ERJQproblem. 



To check thi thermostit'i efficiency, place I 
thermometer In the middle of the room where the 
thermosut It locited. If the temperature Increatas 
more than one or twi> daises when the burner goes 
on, it may be i sign th9 thermostat readings are not 
accurate. 

Once you find i setting that it comfortable to you, 
Ipave the thermosut it that mark. If your thermoiUt 
Is properly located and In good condition. It will keep 
your house within one or two degrees of the desired 
temperature. 

You can also conserve on fuel consumption by 
lowering your thermostat taveral degrees when not a$ 
much heat It needed. At night, you may want to 
reduce the temperature by four or five degrees. Tills 
reduction vuill give you a fuel savings of almost 5 
percent if used for an eight-hour period every night. 

. .... - , . , 

Keeping Your Heating System Trouble-f ree . 
Establish good maintenance to keep your heating '' 
system running efficiently. This will ensure tlie most 
comfort and economlie on fuel consumption, 

Watch for signs that Indicate tome problems in your 

■ 4 



1 . if fuel consumption rises substantially during a 
normal winter. 

2. If the burner doesn't start up promptly. 

3. Strange rattlet or sounds In the burner, pump, or 
fan. 

4. If your furnace turns on and off more often 
than usual. Check for a dirty filter. 

5. A smoky chimney exhaust, 

6. Excessive amounts of dirt or soot around air 
ducts, registers, and the furnace. 

If you notice any of these changes or problems, try to 
locate the tource of the trouble or contact your 
heating service contractor. 

These routine checks will help to keep paru*of your 
unit running smoothly. On a warm air system, make 
sure filters are dean. 

Keep the space in front of vents clear of obstructing 
furniture and draperies. Shut off vents in rooms that 
are not being used. 

You can also make some easy adjustments on hot 
water an|l steam heating systems. 




ftoisy radiators are often I result of iir In the ivftim. 
To get rid of the poise and the air, open the radiitdr 
vents until hot water begins to drain. Theti dote the 
, -ventt. 

If you have an oil heating system, your fuel tank may 
also be a trouble area if It it not property maintained. 
If you keep your tank only partially tilled for long . 
periods of time, the upper portion of the tank n»y , : 
rust to keep the tank tilled during the summer \. 

:, months.'-'^ ■ 

; Keeping your heating equipment in good order It : 
extremely important for your continued heating 
comfort. An annual burner inspection and adiuitment . 
it also recommended for efficient operation. - 

Getting the Heat Back On 

, When your heating unit stops working complettly, 
^ there are several timpledieckt that you should make 
before calling your fuel supplier. The problem 
sometimes can be easily fixed without professional ' 

■ help. 

^ If you heat with oil; : 

, 1^ First, set your thermostat at least five degrees 
higher than the current room temperatures. 

2. Checktorblownorloosefusesoratripperl v 
circuit breaker in the main fuse box and burner ' 

' switch box. Make sure that all switches, * 
induding drcuit breakers affecting the oil 
burner, are "On." If you replace a blown-out ' 
fuse end the replacement also blows out or the 
circuit breaker retrips, you should call a . 
serviceman. , 

3. With the thennostat set above room ' 
temperature, press the reset button, Reset 
buttons are usually colored red and located on 
the burner control box on the chimney smoke 
pipe, and on the burner orburner motor. 

' CAUTION: If the burner runs for only i minute 
or two and (huts oH, DO I40T PRESS THE 
RESET BUTTON AGAIN. 

4. Be sure there it oil in the tank and the oil line 
valveisopen. 

5. The first and most important place to dieck on 

a steam or hot water system Is the water levd J 
gauge. If the reading is low, open the water feed 
valvMoregalfi a proper water level' 



Jioa.; 2-3 class periods, levels U-6. ; 
prooedurea: 

1. Discuss amounts of electrical use in homes and types of appliances used; 
pnepfrv^ Food and You - pg, 65> / I 

2. A-V Hat^lBlsl — a) orwlieadTtraSs^^ of charts showing KWH of I 
different appliances, ,b) films: Toast^ PfiQialcn; EnftrKY for the 
Future , fifi, Jiftu Wester n Energy Show, Pedal Power - Bullfrog Films. 

3. Student surveys of electrical use in their homes. 

4« Student suggestions for energy conservation. ' 

5. Individual student experiments from Sgier^oe Activities in EnerRv: 
Conservation #»s 2, "4, 5, 7i 8, 13f 14. 

6« Student demonstrations of energy saving appliances, 
further Activities; 

1. Interview resource people. 

2. Develop bulletin boards dealing with everyday practical aspects of 
energy conservation. 

3. Student reports ph how to conserve energy. 

1 • Teacher evaluation of student materials. 

2. Oral or written tests. 

JesQurces: 

1. pniifpQg Films; Oley Pennsylvania 

2. SP.ienoe Aot-lvifctfia In Rnepcv! Conaepvat.lon; American Museum of Science 
i Energy - v 

3. pnepgy Savers (pamphlet), Educational Services, Public & Government 
Affairs, P.O. Box 591 Or A, Chicago, 111. 

4. EnqpgVf Fond and You . An interdisciplinary curriculum guide for 
elementary schools, Washington State Office of Health Education. 



UNIT VI: Agrloulture and Energy 

litla: Energy Alternatives in Agrioxalture 

Concept : Food production involves much more in the way of energy input than 
the energy from the sun. The mass production system that dominates 
agriculture can be thought of as one which converts various sources of energy 
into food energy. 

Lesson I: Fuel From Farma - Agricultural Sites 
Lesson II: Solar "fend Agriculture 

Lesson III: Productivity and Energy Alternatives in Agriculture 
Hjeaflon l ! Fuel from Agricultural Sites 

Q^jectiiffca s InvestigatCi explore and inform the students of the potential 
energy sources and methods that are a\railable and beinis usedi on extracting 
and generating fuel from animal and biomass wastes. 

Time Line ; 3 hours min. 

L ^vel ; grades 3-12 depending on instructor presentation. 

- ffopedurea : Filmr -readings^ and field t rip if-^posBibleT StUdcitttS ' 
experiments using the biomass activity /folder, then follow-up with group or 
individual reports to be discussed as a class. 

Evaluation : Results of reports, oral or written exam and teacher evaluation. 

Further Activities : Individual or group reports on agriculture projects 
within the community. Students could also conduct projects in agriculture in 
their home environment. 

Reaourcea: 1 
Fuel from Farma / 
A Guide to Small Scale Etbanol Production 
Solar Energy Institute 

Bull Frog Films, Oley, Penn. 

The BlQgas Option ' 
fue;L from Waate | 
BlQMS Xn Fl.U 

Alaskans Rural Development , 
\ by Peter G. Cornwall 4 Gerald McBeath ^ ^ 

Aorlcultur ef Enapgv and Society ^ 
U.S. Department of Energy 

Bicv»Maaa I ■ 
O.S. Department of pnergy 
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Leaaon Ti t Solar Energy and Agriculture 

Q^ yJqQtlvea ! To expose students to the experlmontlng farmers are using with 
solar energy to produce beat and energy (to generate eleotrldty) • 

Apppox. Teaching Times 2^3 class periods, 3-6, 7-12. 

, • ' • . ■ • . • •■ ■ ' 

1/ Activities - assign^small groups to follow instructions in Activity #4 
(The Energy We Use Grade I, U:.^^Detot, Energy Yolder). Solenoe 
AoUvltl^g in EnergYf selections by teacher. Activity 9 (AsriCUlturfii 
E n er gy a , nd gooiety j • Elect, activities and to prepare brief reports. 

2. Audio visual presentations: films «^ Bull Frog films - The Solar 

Qreenhouaef Solar Aotlyitleaf Sun Dried Fooda> Any materials available 

from local extension service (pamphlets, slides, photos). 

ft 

3* Teacher and student reports; resources for the teacher will Include 
readings in materials enclosed and those available. The following 
points should be covered: 



food has been produced by the direct transfer of energy from the 
sun up through the 19th century 1 





introduced , 

o, today the increasing cost and decreasing supply of fossil fuels 
have resulted In renewed use of solar energy 

d/ solar beat Is being used by farmers "^^to grow food, to dry grains 

e, solar energy is being used to generate electricity which in turn 
can heat farm buildings, operate drying bins, run farm machinery 

f/ while initial costs of using solar energy may in some instances 
, be prohibitive, they don't have to bd» Small scale units may be 

instituted with the long range goalJ^or our society being a 
reduction in food costs due to effl/bient use of this energy 
alternative— the S^N * / 

Evaluation : student reports, written and/or oral tests 

Extended Aotlvltlea: \ 

1, a field trip, if possible, to a farm which utilizes solar energy/ 
2« a speaker from the extension service 

3. start a card file for students to make each card containing an original 
Idea of further ways to use the suns energy, possibly entitle it JlbS; 
JFarm of the Future. 
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A.V. Bullfrog Films 
Books 

y^^e Solar Greenhouse > Bill Yanda, Riok Fisher, Muir Publications, Santa 
Fe, N. Mexico 

gftiar ProleQta ^> A. Jes Garrison, Running Press, Philadelphia, Pa. 

Sun Dp, Sun Down - Understanding Solar Energy, Shawn Buckley, McQraw 
Hill, N.Y. 

Pamphlets: 

D,S. Dept. of Energy / 

Jhfl RnflrRY f9 UflQ 

paaaive Solar Heating - Division Energy & Power Div., Anchorage 

Grade Level Booklets: 

Jlnergy and You, p, 112 

>gploultur i^ and Sooletv^ Lesson 9 

-ligSmcm.^' -^^^^ - ^- -^v-- " .. , 

JUJJja: Productivity of Ehergy Alternatives in Agriculture 

Qbjeotlvea s To examine the methods and efficiency of energy alternatives used 
in producing agricultural products. 

Grade Levels: 3-12 

JUjna: 2-3 lesson periods 

Ppocedurea: 

1. ^how Bullfrog Films: a) J>iet for q gmali Planet: b) A YlflU With iJt !■ 
^ pdale y c) j>otatQea f ri) ypf.erloo Farmera. e) A, Senae Of, HUBiaDaf f) 
^Looking fo r npffar^to America , g)^ Garden Song , h) fiftftUnff the Mgflt from 
Xpur Garden. 

2. Do lessons 3->10 in Agri^ouifcure, Energy, and Society^ 

3. \ Do experiments 3, 4, 5, 7, 8, 10, 1 1 - fiol flnce ActlY l t i es I n EnerKY i 

" S^omaaa I. 

i». Do aotivities from section two: Rnercv and the O.S. Food System (pgs. 
in7-lQ7^, Rnerav. Food and Yo'u. . 



EYRjLWfttlODS 



1. 



Oral and/or written testa* 



2. 



Teacher evi^^ a) experimehts, b) rep6i*ts;' 6)' projects 



Further Aotlvltiea! 

1« Have students do reports on energjr alternatives belng^sed on farms 
today/ 1 



2. Field trips to local farms 

3. Lectures and/or Interviews with experts In this field 

4. Student suggestions and demonstrations for energy alternatives In 
agriculture 

Beferences: 

1. Bullfroe Filma: Oley, PA 19547 

^2, Agrtcuituref Eh^rttv and Sooietv ! Interdisciplinary Studept/Teacher 
Materials In Eniergy and the Economy, U.S. Dept. of Energy 

3. Solence Ac tivities In Energy; Blomass I 

4. pqerjary y "pond and You s 4n Interdlscljpllnary curriculum guide for 
elementary schools, Hashington State Of flee of Health Education 

>5. Energy, Fod d and Yous An interdisciplinary curriculum guide ;^or 
secondary schools, Washington State Office of Health Education 




isted topics for these reports: 



a) modern crop drying methods 

b) organic farming 
p) high-yield crops 
d) farming history 



UNIT VII: HIND POWER 

Conoepta: s ^ 

I. Historical Background ■ , 

— iIv~Causes- of Wind ^ 

III. Meaflurement of Winds 

Wind Dependability 
V. Wind as a Povrer Source 
Lesson I« 

Wt^at ; Historical background of wind power 

Why; Student will understand the historical uses of wind power 

How ; I, Student shall prepare a short paper on one of the following by using 
the encyclopedia or other sources: 

1. ^ Sailing vessels /. , ' ^'^^^^fe^^'^ 

2. Carousel windmills' 

3. European windmills 

4. American fanwheel 

5. Turbines 
Xima: 1 hour 

Evaluation ; Students shall, in a small group discussion, demonstrate an 
understanding of the historical uses of wind power. 

Suggested questions: 

1. Why was wind such an appropriate technology? 

2. Why did we stop using wind power? 

3. How and why would you apply wind power to<Jay? 
Other Activities ! 

1. Activity #4, Wind Enerjgy . DOE/IR-0037. An excellent activity with sail 
power. / 

2. Activity jJ^Pd Enerjgy / DOE/IR-0037. . - . 

3. Activity ^fi, Wind EDer^ :.DOE/IR-0037. Shape of a boat. '/^ 



(4 



Have a sail boat race with student designed boats. 
5. Rfiiid Al^iBi^a Wind Energy Handbook . DOTPE, pp. 2-7. y 
Lesson II. 

f ■ 

Title ; Causes of Wind 

yhv : ' Prove heat causes wind ' 

1. Show film - parness Wind* 

2. Group discussion on association between heat and wxi^. 

3. Reading from Alaskan Wind #Energv handbook, suggestions selection p. 14. 

4. Do demonstration - candle heats pinwheel. 

5. Oral discussion - unequal heating of earth's surface cauaes winds. 
Titne : One hour. 

Evaluation ; Ask these questions; 

1. Does increased heat mean increased wind? 
.2. Is this true - no heat difference, no wind. 
Ot^^r Activities; f 

♦ 

1. Use candles of various sizes and pinwheels to determine which causes 
faster movement. 

2. - Do activity #8 from Science Activities in Ene rgy Wind Power. DOE. fhis 

is an excellent activity on propeller construction. ' 

3. Do activity #9 from Science Activities i n Energy Wind Power. DOE. This 
activity deali with propeller size. 

A- 

Lesson III. ^ 
Title ; ' Measurement of Wind 

Vhy : Show or teach that wind speed and direction can be me'asured. 
Time : One hour 

52. ■ 
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How (Activitiep)s 

1. Duplicate Beaufort Scale and distribute Wind Eneygv Sciepcc ActiviticB. 
DOE. 

2* Oral discussion on the scale. 

3. Note and chart wind speed at a given time - all over school yard. 

4. Ping Pong Ball wind speed test - do as class activity. 

5. Read 57-63 /\^laska Wind Energy Handbook . r 
Evaluation ; As^these questions: 

1. Using Beaufort Scale, which extreod^s' are experienced in your town? 

2. What is the speediest time of the da]^? AM Noon PM? 

Other Activities : Read Aviation Week and Space Tech , 3/1/67, pp. 50/51, ''Wind 
^Vortex." . ^ > 

Read Populay Sciences, M^^^ ' 



Lesson IV. 

Title : Wind Dependability 

Wh y : Prove that wind is a dependable force. 
Time ; One hour 

How : Activities: ^ 

1. Write to weather bureau^ for charts - committee project 

2. Chart prevailing winds' as class activities 

3. Read Alaska Wind Handbooks pp. 18-2i-22, 28 
4« Oral discussion - who live|9 in windiest neighborhood v 
Evaluation : Written quiz - questions: 

1. Do you think we could generate electricity here? 

2. Why does one part of the ^c^imunity get more wind than another part? 
Other Activities : Read Popular Science, Oct., 75, pp. 50-51, Wind Power 
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Make Bulletin Board to ahow different .ymbpla used in weather c 
Math: graphing wind data 

Make an anemometer. See Alwaka Wind Hnndbook . DOTPF 



UNIT Vril. Hydropower • 

Concepts:.^ -. •■ '■ 

I. Hater As An Energy Source 

II. Determining the Hydro Potential ofo a Site 

III. Hydro Equipment That Can be Made by Yoursell^ ^ * 

IV. Economics of Home Hydro 

.V. Cautions and Suggestions for Do It The Self er 
Lesson I. 

JUiai^:* Hater As a Source of Energy s, 
Time ! 2 hours (easily split between 2 or more days) y elementary level 

ffOW ! ■ , , ' ; ^ 

1. Look at (or bave children bring In) a picture of a mill with a water 

wheel. A good Source - windtnilla and Watermlllflf Reynolds. 

^ . - . . .... ^. 

-ask "Hhat makes the wheel turn?" (moving water) 

- explain how farmer^ used to bring their corn and grain to the 
miller to grind on his mill , * i 

- mill always located by the river to use the moving water to turn 
grinding wheels . 

2. Make a water wheel and see how it works. Excellent source - Tt^e Energy 
JifiJiMf DOE 1970/HCP/U 38^ 

3. Look at (or have children find) a picture of a hydroelectric power plant 
and dam. • * 

^ask "What is moving in the picture?" (water) ^ 

- "Where is the water going?" (over the edge of the embankment) 

- "Hho has seen a waterfall?" 

- "Please describe how it looked and the noise it made." 

-explain A dam is a man-made waterfall. It is built to use water as a 

^ source of Energy. 

■ ' . ' ■ ■ . • ■■ ^ ■ 

-tell Ihe large building next to the dam is the pow^r plant. 
Other ! Field trip to a liydroelectric installation or old mill if available. 



Evaluation g Have students draw old mill or hydroelectric dam and power 
plant. 

Beaourceag 

windmilla And Watermilla by John Reynolds (Praeger^^v JM^ Y. , 1970) • ' 

The Energy We Uao p Grade 1 (U.S. Departme»^pf Energy, October, 1977) . 

Lesson II. - 

JSJaat: Determining Hydro Potentiial of a Site 

Why s Establish if an area has hydro-power potential. 

SiXOSLi One hour. 

How s '/ ' 

1. Head 9-15 in Hydro Power , DOE/ET/G 1752-1 , Microhydropower. 

2. Demonstrate how to determine flow rate of a stream with float method 

(see description in Microhydropower). 

■ ft • ' ■ ■ -, • •■ ■ . ■ 

■ ' • ' . ■ 

3. See page 17, figure C - discuss other ways to do such. 

i». Power calculation. Rate X Head/529 = Horsepower. Rate X Head/709 « KW. 

pvaluatlog g Assign questions to committees: 

\. Which has more power, a deep, narrow stream or a shallow wide stream. 

2. For a given stream, how could we increase its power? 

nfchftf Anfclvltles! 

yater Power ^ Bullfrog Films 

Lesson III. 
'-\ Hhat ! Hydro Equipment You Can Make 
•^jito: Show how hydraulic ram functions. 

JiBlft: 2 hours. ^ * ^ . 

1. Duplicate and distribute fact shee^t, flydraullc Ram, DOB & P. 
Develoisnent, 82-055-132. 

2. Oral lecture on formula for determining Q. 



3« Take local stream and determine these facts (1) depth » (2) flow rate. 

Compute for (a) gallons per minute (supplj; of water) » (b) vertical 
evaluation* 

Valuation ! Give facts in written form and have class independently compute 
water flow. 

... . . . . _ , . , ^ , 

Other Aotlvitiea g Committees • write short essay on where this unit could be 
used and/or will this syst^ be destroyed by break-up 

Lesson IV. 

Wha^ 2 Econ<^ics of Home Hydro 
Why : Do cost analysis to determine t^ue cost. 
XLmfii: One hour. 
Saa: 

1. Have students write or call local electric company for rates (KW) and 
figure monthly electric bill. 

2. Ready independently, pa^^ea iil-iiii MlopcH>HYdrQ Power, 

3. Use this analysis with local dollar amounts and prepare cost sheet. 

gvalifation ! Each student Will make a graph similar to sample on page 43 1 
Micro-- Hydro Power, 

Other Activities 2 Committees do research on sources for financial assistance, 
DOE; Small Hydro, Small Grants, State Grants and Tax Credits, Conventional 
Bank Loans. 




UNIT IX. Tree Power 
Concepts: 

I. Wood Is a Fuel ■ " 

II. Stoves vs. Fireplaces ^ ^ 

III. Installation of Wood Burners 

IV. Conversion, to Wood ! 

■ . , ^ - . * . ' . ^ ■ ■ . 

Lesson I. 

What: Distillation of Wpod > 

Why : Burn vqpd in the absence of air and collect the components, i.e. , 
solidsj^ liquids, and gases. , 

Tike : 3'hours (this is best split over 2 or 3 days). ^/^^k 

Hov : Set up the following equipment reference: Introductory Physical Science. 
Prentice-rHall. " ' ^ 
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1. Have studenta set up the equipment as Illustrated above. 

2. Disouss safety in the labi goggles must be worn and aloobol burners _ 
•carefully attended. Discuss flammability tests, • 

3. When everything is ready/ have students llght^alcohol burners. 

4. Trap gas initially driven off as the wood filled tub is heated (but 
before wood burns) - check flammability with a glowing wooden splint and 
a flaming splint. 

5. Burn the wood until no more gas Is produced (no more bubbles). 

6. Examine the products of burning. Charcoal - glows when heated. Liquids 
- mostly water, some alcohol (may burn)i tar, creosote, eto. (This is a 
problem area for wood stoves.) Gas - n^thane (and others) burns 
readily. x 

7. Discuss concept of "Conservation of Mass." 

[Evaluation ; Have students write on the following question: "What happens to . 
the products of combustion in a wood stove? Be sure to speak to solids, 
liquids and gases." 

i • • - 

peaourGes g Jntpoduotory Phy giical Solence, Prentice Hall. 

, ■ " . i ' . ■ ■ ■ ■ 

purning Wood , NHAES Cooperative Extension. 

Lesson II. 

^hat s Stoves vs. Fireplaces 

Why; Demonstrate the efficiency of both woodstoves and fireplaces. 

yime ; One hour. 

JHow ; 

1. Introduce lesson with this film: Wood Heat, by Howe Energy Conservation 
Series, Bullfrog Films. ' 

■ / ■ ■ ^ • 

2. Divide class in to 2 debate groups: assign this: . 

group A - fireplaces 

a. old, conventional types 

b. free standing 

c. modified 

group B - stoves 

a. air tight , 

b, . radiant heaters 

o. double chamber " . 59 



Use. reference "Burning Hood** NRAES Cooperative Education. 

3* * Have debate on efficiency of each type. ^ 

Evaluation! Written answer to question: (answer In paragraph form) How can 
you make a fireplace more efficient? 

Other AfitlYltl?a: 

1. Make bulletin board showing different kinds of stoves. 

2. Call local vendors and secure prices of various heat units. 

3. bo survey of homes to determine popularity of fireplaces and stoves. 



Time s One hour. 

1 . Reproduce safety check list from page 22 BurnJ^ng Wqq4 , Cooperative 
Extension, NRAES. 

2. Orally discuss each Item - ±tm by It en. 

3. Discuss what It^s are not practical for our areas* 

4. Discuss topics or areas emitted, for examples (additions to remove 
creosote). 

^valuation s Orally ask these questions: 

1. Hby do more houses burn In the winter than summer? 

2. What type of heating units cause most fires? 
other Activities 2 

1. Have a representative of the fire department visit the class to discuss 
safety In wood stove Installation. 

2. Discuss advantages of spreading wood ashes on garden and caution use of 
warm ashes* 

3. Make soap. 



Lesson III* 



lihat: ^Installation of Wood Burners 



JJhy; Teach the safest and most efficient methods 
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Lesson V. 

IJhat ! Conversion to Hood > 

yhyg To determine economic p-acticability of burning wood. 

yime s One hour. ' / 

JJqh: ^ 

1. Do home survey to determine if wood stove is to be primary or secondary 
beat source* 

2. By group discussioai discuss type of stove and best location for that 
stove. 

3. List costs of Installatibn - both secondary! primary. 

4. Oral discussion of availability of wood fuel in local area. 

5. Discuss problems/uses of waste products. ^ ' 

6. Cost of and desirabllty of back-up system. 
pther ResQUPcea ; yood Heat , Bullfrog Films. 
Other Actlvltlea! 

1. Hood lot management - thinning, reseeding. 

2. Measuring size of tree - tape (diameter scale), abney level, clincmeter. 

' ■ . f^- 



HOT YOU CAN SAVE MONEY WITH A WOQDSTQVE: . 

STOVE, PIPE, INSTALLATION, ETC : 458.00 

CHAIN SAW...... : 149.95 

GAS , MAINTENANCE FOR CHAIN SAW. 44 1 60 

4-WHEEL DRIVE PICKUP, STRIPPED 8,379.04 

4--WHEEL DRIVE PICKUP, MAINTENANCE 438.00 

REPLACE REAR WINDOW OF PICKUP (T^^ICE) ......... . 310.00 

FINE FOR CUTTING UNMAPJCED TREE, IN STATE FOREST 500.00 

FOURTEEN CASES OF MICHELOB. . • . • 125.00 

LITTERING FINE, 50.00 

TOW CHARGE PROM CREEK.. 50.00 

DOCTORrS FEE FOR REMOVING SPLINTER FROM EYE ' 45.00 

SAFETY GLASSES 29.50 

EMERGENCY ROOM TREATMENT (BROKEN TOES, LOG DROPPED. 125.00 

SAFTEY SHOES. .. ......^.n.... 49.50 , 

NEW LIVING ROOM CARPET............. 800.00 

PAINT WALLS AND CEILING............. 110.00 

WORCESTER CHIMNEY BRUSH AND RODS. . 45.00 

LOG SPLITTER 150.00 

FIFTEEN ACRE WOOD LOT , ...i^ 9,000.00 

TAXES ON WOOD LOT...' 310.00 

REPLACE COFFEE TABLE (CHOPPED AND BURNED TOILE 

DRUNK) 75.00 

DIVORCE SETTLEMENT. . . . ^ . .33>678.22 

TOTAL FIRST YEAR'S COSTS.. ...54,922.81 

SAVINGS IN "Conventiional" FUEL FIRST YEAR. .... (62.37) 

NET COST OF FIRST YEARNS WOODBURNING . . 54,860.44 

( 

. Contributed by Jon E. Elam -CSl 
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ENERGY ACTIVITY! Hov/ much energiy do v/o use? 



Sally Wells 



Objective: To dramatically demonstrate the use of energy in our country 
in comparison to other countries in thfe world. 



Nepalese. • • • 
Nigerian. . . . 

Indian 

Chinese 

Lybian. • • • 2 

Egyptian. .3 
Saudia Arabian. .3 
Somalian. . . . . ; . .3 

Syrian. 3 

Angolian .4 

Rhodesian. 5 
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South ^rican. . • . 6 



1/3 of a cookie crumb. 0.3 

1/3 of a cookie crumb 1.5 

1 cookie , 5 

.2 1/2 cookies... • 
1/2 cookies. . , . 
cookies. ... 

1/2 cookies. , 18 

1/2 cookies , , . , 18 

1/2 cookies , * 

cookies 

cookies 

cookies. • ; . . • . 



'mil BTU/yr. 
roil BTU/yr. 
mil BTU/yr. 
mil BTU/yr 



15 mil BTU/yr. 



WORLD AVERAGE. ... 7 V cookied. 

Chilean. 8 cookies. 

Puerto Riccin. . .16 . cookies. 

Russian. 20 cookies. 

Gezman ..22 cookies. 



35 mil BTU/yr. 



AMERICAN. 



»44 cookies. 



40 
100 
130 
150 

300 



mil BTU/yr. 



mil BTU/yr. (How do all 
you other guys feel) 



Mexican. ......... 2 cookies ' 

Voltanese 2 cookies 

Liberian. ^ ...... • 2 cookies 

Glianese 1 cookie 

2ai.riah. 1 cdbkie 

Vietnamese....... 1 cookie 

P^istani 1 cookie 

JLuiu Indians 1/3 of a .cookie crumb 

Australicui Aborigine 1/3 of a cookie crumb 



This a good workshop activity, as soon people become posessive of their 
..cookies.'; and the energy the energy they use. ^ ^ 
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Energy Curriculum .Materials 



1. Energy and ConservationEducation 1979 

Grades 1-3, 4-6, 7-9, and 10-12 
from Energy and Man's Environment, 0224 S.W. Hamilton, Suite' 301, 
Portland, Oregon 97201. 

2. Science Activities in Energy ' 

Conservation, Chemical, Solar, Electrical, Wind 
from U.S. Department of Energy, Technical Information Center, P.O.Box 62 
Oak Ridge, TN 37830 . • 

> ■ -;■ 

3. Energy Conservation Activity Packet 

K-2,3, 4, 5, 6 ^* 
from Environmental Education Consultant , Curriculum Division, 

Department of Public Instruction,, Grimes State Office Building 
Des- Moines, Iowa 50319 

4. Energy, Food, and You 

'$5.00 check payable to E.S.D. 189(Educational Service District 189) 
from Energy, Food, and You Program, Washington State Office of Environmental 

Education, NW , C/O Shoreline Distirict Of fice, NE 158th and 20th Ave NE , 
Seattle, Washington 98155 

... ' ) 

5. Energy 'Conservation in the Home 

An Energy Education/Conservation Curriculum Guide for Home Economics Teachers 
from U.S. Department of Energy, Technical Information Center, P.O.Box 62, 
Oak Ridge, Tennessee 37830 / . . 

6. Center for Alternative Technology 

Education Pack — Energy 

frpm National Centre for Alternative Technology, Llwygeen Quarry, Machynlleth, 
Powys, Wales \ ^ 

7. The Energy Challenge 

An Activity Master Program About Our Energy Past, Present,and Future for 

Grades 5 through 8 
from The Energy Challenge, Box 14306, Dayton, Ohio 45414 



$• Some Things are Worth Saving- Like Energy 
Driver Education Energy Packet 

from Idaho Office of Energy, State House, Boise, Idaho 83720' 

9. Energy In Society 

A Resource Guide for Teachers > 

from Ministry of Education, Ontario ,,■-]'■ 

10. Children of the Sun 

$1.50 make check payable to Environmental Educatlon^Workshop 
from Washington State Office of Environmental Educatlon,c/o Shoreline 
District Offices, NE158th and 20th Ave., Seattle, WA 9815i5 

11. Idaho Energy Conservation Resource Guide 
Language Arts for Grades 7-12 

from Idaho Office of Energy, Statehouse, Boise, Idaho 83720 ' 

12. Solar Energy Project: An Overview 

.from Solar Energy Education Project, c/o The Bureau of Science Education 
the State Department of Education, Albany, New York 12234 

Bill Pflst^rer f 
Energy Alternatives Program 
301 O'Neill Resources Building 
University of Alaska 
Fairbanks, Alaska 99701 



